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DETAILED ACTION 

Priority 

Because applicant has not perfected priority by supplying an English language 
translation of 0351186 (French application), it can not be determined if the disclosure of 
the prior-filed application, Application No.0351 186, provides adequate support or 
enablement in the manner provided by the first paragraph of 35 U.S.C. 1 1 2 for one or 
more claims of this application. Therefore, the effective filing date for the instant 
claimed subject matter is deemed to be December 21 , 2004. 

Claim Observations 

Claims 1 and 17 recite the limitation "by the irradiation of a substrate by means of 
a beam of ions, by localized deposition of atoms suitable for the formation of such 
sites". In reading of this claim as required for examination, i.e. broadly, the use of 
irradiation is required as a step in the formation of the nucleation sites, but as written the 
irradiation is not a required deposition step. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 6 recites the limitation "said semiconductor material". There is insufficient 
antecedent basis for this limitation in the claim. 

For purposes of examination, the "said semiconductor material" will be treated 
the same as applied by applicants in claim 17, forming "structures in a semiconductor 
material". 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 6-14, and 17-23 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Islam (2005/0133476). 

Islam teaches the controlled growth of nanowires (abstract). Islam teaches the 
preparation of a Si substrate using patterning by ion beam etching [0046-0047] and the 
deposition of a catalyst (nucleation site) by a deposition method [0053-0054] in a 
manner that may include preferential (i.e. localized) deposition of the catalyst in 
particular areas of the substrate [0055]. Nanowires are then grown via CVD by a gas 
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such as dichlorosilane [0071]. The nanowires that Islam teaches are clearly in three 
dimensions (they grow from a 1 1 1 plane, which denotes three dimensions, [0034]). The 
nucleation sites inherently contain atoms of material (that have been deposited). 

Regarding claims 3, 4, 6, 17 and 18, the substrate is silicon, a 
semiconductor/dielectric material. 

Regarding claims 7 and 20 the nanowires are formed of silicon by dichlorosilane. 

Regarding claim 8 and 19, silicon is a IV type material. 

Regarding claim 9, Islam teaches the formation of nanowires of silicon carbide 

[0033]. 

Regarding claims 10 and 21, Islam teaches the formation of nanowires including 
elements from group III and V [0033]. 

Regarding claims 1 1 and 22, Islam teaches the formation of nanowires including 
GaAs, GaPor GaN [0033]. 

Regarding claim 13, the nanowires that Islam teaches are clearly in three 
dimensions (they grow from a 1 1 1 plane, which denotes three dimensions, [0034]). 

Regarding claims 14 and 23, the nanowires taught by Islam are between 1 and 
100 nm in diameter, thereby teaching on instant range [0006]. 

Claims 1 , 3, 6, 8, 1 0, 1 3, 1 5, 1 7 - 1 9, 21 and 24 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lee (2003/0104888). 

Lee teaches a method of forming silicon cone arrays with silicon oxide nanowires 
on the tips (abstract). Lee teaches that the silicon cones (nucleation sites for the wires) 
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are formed by ion beam sputtering [0037, 0038] localized at the substrate surface. The 
nanowires are then formed on the cones by CVD [0044]. A "cone", which is comprised 
of atoms, is a three dimensional shape. 

Regarding claims 3, 6, 18 and 19 the substrate may be silicon or germanium, 
dielectric materials. 

Regarding claims 8, 10 and 21, silicon is a type IV material. 

Regarding claims 13 and 17, it is inherent that a "cone" is a 3-dimensional shape. 

Regarding claims 15 and 24, Lee teaches the formation of cones (nanostructure 
nucleation sites) that are in a density of 10 8 /cm 2 . While Lee is silent on the density of 
the nanowires grown on the cones, it would be inherent that the density would be of the 
same order of magnitude, being that the nanowires are grown directly onto the tips 
[0044]. 

Claims 1,3, 17 and 18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Schlaf (2003/0157744). 

Schlaf teaches a process for the formation of nucleation sites [0013] for the 
growth of carbon nanotubes [0012] in a plurality of locations using FIB deposition 
[0014]. The nucleation sites are then subjected to CVD to grow the carbon nanotubes 
[001 3]. The use of the FIB inherently allows deposition of "atoms" of material. 

Regarding claims 3 and 18, the substrate is a gate oxide, which is well known in 
the art to be a dielectric material (also known as gate dielectric). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 16 and 25 are rejected under 35 U.S.C. 103(a) as being anticipated by 
Islam (2005/0133476) as applied to claims 1 and 17 above, and in further view of 
Houge (2006/0231752). 

Islam teaches the controlled growth of nanowires (abstract). Islam teaches the 
preparation of a Si substrate using patterning by ion beam etching [0046-0047] and the 
deposition of a catalyst (nucleation site) by a deposition method [0053-0054] in a 
manner that may include preferential (i.e. localized) deposition of the catalyst in 
particular areas of the substrate [0055]. Nanowires are then grown via CVD by a gas 
such as dichlorosilane [0071]. The nanowires that Islam teaches are clearly in three 
dimensions (they grow from a 1 1 1 plane, which denotes three dimensions, [0034]). 

Islam is silent on the composition of the beam of ions used to treat the surface. 

Houge teaches a system and method of using an ion beam for sample 
preparation [0145]. Hogue teaches the use of Si or Cu for milling [0145]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention to apply the use of a silicon (ion) beam to the ion beam 
treatment/nanowire growth method of Islam because of the exceptional milling 
properties of Si [0145]. 

Claims 7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee (2003/0104888) as applied to claims 1 and 17 above and in view of Sharma 
(2002/0076553). 
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Lee teaches a method of forming silicon cone arrays with silicon oxide nanowires 
on the tips (abstract). Lee teaches that the silicon cones (nucleation sites for the wires) 
are formed by ion beam sputtering [0037, 0038]. It is inherent in this process that the 
substrate is exposed to the ion beam, since the sputter material is re-deposited onto the 
substrate it must lie within the area impacted by the ion beam. (Additionally, the metal 
catalyst is physically mounted to the substrate and therefore becomes part of the 
substrate). The nanowires are then formed on the cones by CVD [0044]. 

Lee teaches that the substrate may be germanium, but does not specifically 
teach the formation of germanium nanowires. 

Sharma teaches that germanium fibers ("nanowires" [0004]) may be grown using 
germane in the vapor phase or the exposure of a germanium substrate to hydrogen gas 
[0008, 0022]. The hydrogen gas exposed to the germanium substrate then creates 
vapor germane, which deposits to form germanium fibers [0022]. 

It would have been obvious to someone of ordinary skill in the art at the time of 
the invention that applying the hydrogen gas as taught in the CVD nanowire growth 
process of Lee [0044] would form nanowires from germane precursor that is created in 
the CVD process. Instant claim does not require a germane (or dichlorosilane) gas to 
be supplied to the reactor from an external source). 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Komano (5,083,033) teaches a process where a silicon compound is applied to 
specific areas of a substrate by FIB. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOSEPH MILLER JR whose telephone number is (571 ) 
270-5825. The examiner can normally be reached on Monday through Thursday from 
8am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks, can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

/JOSEPH MILLER JR/ 
Examiner, Art Unit 1792 

/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 
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